Overexpression of the anaphase promoting complex/cyclosome inhibitor Emi1 leads to tetraploidy and genomic instability of p53-deficient cells.
The anaphase promoting complex/cyclosome (APC/C) is an E3 ubiquitin ligase that controls the cell cycle by directing the ubiquitin-dependent proteolysis of S-phase and mitosis promoting factors. Emi1 is an E2F transcriptional target that drives cell cycle progression from G1/S through early mitosis by inhibiting the APC/C's ubiquitin ligase activity, and thus facilitates accumulation of APC/C substrates. Using cell culture model systems, we found that Emi1 overexpression leads to proliferation, tetraploidy and genome instability of cells deficient for p53. We propose that loss of pRb repression of E2F-mediated transcription causing misregulation of Emi1 and APC/C substrates results in the generation of tetraploidy and proliferation of genomically unstable cells in the absence of normal p53 function. This represents a potentially important mechanism by which pRb and p53 dysfunction may contribute to tumorigenesis through the generation of genomic instability.